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 
Abstract—This article discusses event monitoring options for 
heterogeneous event sources as they are given in nowadays 
heterogeneous distributed information systems. It follows the central 
assumption, that a fully generic event monitoring solution cannot 
provide complete support for event monitoring; instead, event source 
specific semantics such as certain event types or support for certain 
event monitoring techniques have to be taken into account.  
Following from this, the core result of the work presented here is 
the extension of a configurable event monitoring (Web) service for a 
variety of event sources. A service approach allows us to trade 
genericity for the exploitation of source specific characteristics. It 
thus delivers results for the areas of SOA, Web services, CEP and 
EDA. 
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I. INTRODUCTION 
HE world is nowadays distributed and heterogeneous and 
so are information systems that are often collections of 
existing information sources. When integrating such a set of 
existing information sources into a distributed information 
systems’ architecture one has to deal with the technical (and 
semantical) heterogeneity of such sources.  
Such information systems are today frequently based on 
Service-Oriented Architectures (SOA) [4], [6], [20]. SOA 
based information systems in turn often have to process events 
arising from different sources within them. Thus this is also 
particularly applicable to distributed services such as event 
monitoring, which are useful in the context of Event Driven 
Architectures (EDA, [21]) and Complex Event Processing 
(CEP [5], [21]). Web services standards [6] deal with this 
heterogeneity to some degree at a technical level. However, 
the only provide a little support for event processing (e.g. WS-
Notification [22]). In particular they usually do not directly 
take the (technical and semantical) heterogeneity of event 
sources themselves into account. 
Technical integration of heterogeneous sources is today 
reasonably supported by Enterprise Service Bus (ESB) 
systems (e.g. Apache ServiceMix), JBoss ESB etc., which 
usually support Web services [6]. However, Web services 
provide general support only and do not or take only quite 
limited source specific semantics into account. Not only does 
this apply to WS-* standards such as WS-Notification or WS-
BPEL, but also to work on Complex Event Processing (CEP) 
systems [5] such as Esper [2]. For this reason, our objective is 
 
Arne Koschel is with the Faculty IV, Department for Computer Science, 
University of Applied Sciences and Arts Hannover, Hannover Germany (e-
mail: arne.koschel@hs-hannover.de). 
to enhance Web services by mechanisms that allow us to add 
event source specific application semantics. Thus we provide 
work in the area of Event Driven Architectures (EDA) [5] 
combined with work for (Web) Service-Oriented 
Architectures (SOA) [4]. 
Our key aim is to provide a particular flexibly configurable 
event monitoring Web service, which accepts source 
heterogeneity for a (Web) services environment. Flexibly 
configurable means the ability to generate code templates at 
compile time and to provide dynamic parameterization of 
parts of the event monitoring Web service. Moreover, the 
examination of options for several configuration options for 
full Event–Condition–Action (ECA) rule processing, for 
example options for parallel rule processing engines, are part 
of our work. 
To allow for precisely defined semantics, our event passing 
follows as far as possible semantics, which were developed for 
established EDA systems. In particular, we propose the 
semantics from Active Database Management System 
(ADBMS) style ECA rules [1]. Our monitoring (Web) 
services extend earlier work on ECA rule based active 
information delivery [13], [16], [18] in heterogeneous 
information systems. This earlier work was limited in 
flexibility as well as in performance and was developed for 
CORBA [7] only. It details and extends work from [16] and 
discusses even more event information sources. 
The remainder of this article starts in the next section with a 
discussion of related work. This is followed by the design and 
concepts for our event monitoring services (Section III) and 
followed implementation techniques (Section IV). Section V 
draws a conclusion and looks at some future work. 
II. RELATED WORK 
Looking at work, which is related to the work presented 
here, it is mainly found in the areas of (distributed) event 
monitoring, Web services themselves, Active DBMSs, 
distributed ECA rule processing, and workflow systems. 
A. (Distributed) Event Monitoring 
In (distributed) monitoring systems (see [10] and [11] for 
overviews) event monitoring techniques are well understood. 
Such systems can contribute general monitoring principles to 
the work presented here. These systems mainly concentrate on 
primitive (often pure) event sources, such as operating system 
level signals. This is in contrast to the work here, which is 
concerned with event sources that are typically found in 
heterogeneous information systems. 
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